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Products of the major histocompatibility complex (H-2) are important in allograph rejection. In view of 
the close relationship between mother and foetus, we can consider the latter as an allograph which is 
however not rejected by an immunological reaction. We studied the presence of H-2 antigens on embryo 
membranes at the time of implantation, by immunochemical abeling using gold particles coupled with 
protein A. Results showed that the xpression of H-2 antigens is different before and after implantation. 
It seems that after implantation, H-2 antigens disappear from trophoblastic membranes. This could 
explain the absence of immunological reaction of the mother against the foetus. 
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1. INTRODUCTION 
Products of the major histocompatibility com- 
plex (H-2) are part of the cell surface structures 
which have a number of biological functions like 
allograph rejection. Identification of these cell- 
surface products on the embryo, especially during 
implantation, is important in order to explain the 
maintenance of the close relationship existing bet- 
ween the mother and the foetus, since the latter can 
be considered as an ~lograph which is not submit- 
ted to immunologic rejection by its host [l]. 
One explanation of this observation could be 
that the embryo tissue, the trophoblast, which is in 
contact with the mother’s endometrium lacks 
histocompatibility antigens which prevent the em- 
bryo from being destroyed by the mother’s im- 
munological system [2]. 
Expression of major histocompatibility antigens 
on mouse embryos has been investigated by several 
approaches. It is now definite that H-2 antigens are 
present on mid-term and late embryos [3]. Never- 
theless, it appears that on 7-9 days embryos, only 
the ICM cells (inner cell mass) and derivatives 
possess these antigens [4]. Other reports failed to 
Trophoblastic celi Protein A-gold 
show the presence of H-2 antigens on preimplanta- 
tion embryos [5,6]. In 1981 however, using a sen- 
sitive cytotoxicity technique, Cozad and Warner 
[7] were able to detect H-2 antigens on mouse 
blastocyst embryos. 
The purpose of the present investigation was to 
follow the evolution of H-2 antigens during the 
blastocyst stage in order to detect any change in 
distribution and in expression of the H-2 antigens 
on the trophoblastic cells before and during im- 
pl~tation. For the detection of these antigens, we 
used the very sensitive immunogoldstai~ng 
method [8] . 
2. MATERIALS AND METHODS 
Two congenic mouse lines, A. AL (II-2Kk) and 
A. TL (H-2K*) (Centre d’Immunopathologie IN- 
SERM, Hapital St-Antoine, Paris) and a third in- 
bred one, Balb/c (H-Zd) were used. Balb/c females 
strain mice were mated with A. AL and A. TL 
males. Fl offsprings, A.AL x Balb/c, were 
chosen for test experiments and A. TL x Balb/c as 
controls. 
Blastocysts were collected at 4.5 days 
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Fig.2. Electron micrographs of trophoblastic cells from an in vitro outgrowth A.AL blastocyst after 
immunogoldstaining of the H-2K* antigens. Cells from the lower (A), middle (B) and top (C) of the attached embryo: 
(--) single gold particles; (BC) basal cell; (MC) middle cell; (TC) top cell; x 17 750. 
(Laboratoire d’Histologie) for a gift of protein 
A-gold complex. 
For the staining experiments, embryos were in- 
cubated at 4°C with congenic antiserum diluted in 
cold BMOC-3 for 90 min, they were intensively 
washed 4 times in BMOC3 and incubated for 
60 min with rabbit anti-mouse serum diluted in 
BMOC3, after intensive washing, they were in- 
cubated with protein A-gold complex for 60 min 
and washed until the red coloration disappeared, 
and then embedded in Epon. 
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3. RESULTS 
3 _ 1. Zona-free ~l~stocysts 
Visitation of surface H-2 antigens by protein 
A-gold complex was positive both on the mural 
and polar trophoblastic cells (fig.1). The pattern of 
labeling on the blastocyst cell surface varied from 
a weak staining to a discontinuous but distinct 
labeling on certain blastomeres. The presence of 
aggregates of particles (fig.lA) on the cell surface 
explains the variability in the labeling. However, 
we conclude that blastocysts after hatching express 
H-2 antigens on their trophoblastic membranes 
even if the level was low. 
3.2. B~astocyst outgrowths 
Blastocysts cultured for 3 days showed an 
outgrowth of trophoblastic ells derived from the 
trophoblast. In our experiments, sections were first 
made of cells which were attached on the plastic 
dish, which showed many microvilli (fig.2A). 
Others, going to the top of the embryo, showed 
cells becoming radually smooth (fig.2B,C). None 
of these cells were really labeled. Very few particles 
could be observed on the basal cells (fig.2A, -), 
but this very low labeling density was also present 
on the control with A.TL strain (not shown). On 
the other cells there was no labeling at all. 
4. DISCUSSION 
The presence of H-2 antigens on embryonic 
tissues during various stages of development has 
been intensively studied using a variety of 
methods. Nevertheless, very sensitive methods are 
necessary to detect hese antigens on preimplanta- 
tion embryos, since they are present at very low 
levels. Here, we chose the indirect immunolabeling 
method using protein A-gold particles. 
Working with blastocysts which had lost their 
zona pellucida in utero, we first confirmed that 
embryos at the blastocyst stage express major 
paternal histocompatibility antigens from the K 
region [7,9,10]. However, we showed that these 
antigens completely disappear after in vitro im- 
plantation. This observation has to be associated 
with the in vivo results of Searle [4]. It appears that 
during the time between hatching and implanta- 
tion, the expression of H-2 antigens on the 
trophoblast cell membrane is inhibited. The 
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mechanism by which these antigens disappear re- 
mains unknown. However, our results uggest that 
their expression is int~nsic~ly controlled and does 
not necessarily depend upon a maternal influence 
like uteroglobin [1 l] or hormonal factors [9]. In- 
deed at the time of implantation, the trophoblastic 
cells undergo modifications including polyploidy 
[ 121 and changes in membranes ultrastructure [ 131. 
In view of the lack of histocompatibility an- 
tigens on the postimplantation trophoblastic cells, 
as compared with those of the zona-free 
blastocyst, it would seem that, at the time of im- 
plantation, H-2 antigenic expression is restricted. 
This conclusion is important with respect o the 
survival of the embryo when considered as an 
allograph. By not expressing these antigens, it 
escapes immunological recognition as foreign 
tissue and continues its development. 
ACKNOWLEDGEMENTS 
This. work was supported by a grant from The 
Institut pour la Recherche Scientifique dans l’In- 
dustrie t 1’Agriculture. We thank Dr J. J. Letesson 
for his collaboration and Mrs C. Devignon for 
technical assistance. 
REFERENCES 
PI 
PI 
131 
141 
151 
161 
[71 
VI 
PI 
Medawar, P.B. (1953) in: Symposia of the Society 
for Experimental Biology. Evolution, ~01.7, 
pp.320-338, Academic Press, London, New York. 
Klein, J. (1975) in: Biology of the Mouse 
Histocompatibility-2 Complex. Principles of 
Immunogenetics Applied to a Single System, ch. 14, 
pp.329-350, Springer Verlag, Berlin, New York. 
Pathey, H. and Edidin, M. (1973) Transplan~tion 
IS, 211-214. 
Searle, R.F., Sellens, M.H., Elson, J., Jenkinson, 
E.J. and Billington, W.D. (1976) J. Exp. Med. 143, 
348-359. 
Muggleton-Harris, A.L. and Johnson, M.H. (1976) 
J. Embryol. Exp. Morphol. 35, 59-72. 
Sellens, M.H. (1977) Nature 269, 60-61. 
Coxad, K.M. and Warner, C.M. (1981) J. Exp. 
Zool. 218, 313-320. 
Horisberger, M. and Rosset, J. (1977) J. 
Histochem. Cytochem. 25, 295-305. 
Hakansson, S., Heyner, S., Sundqvist, KG. and 
Bergstrom, S. (1975) Int. J. Fertil. 20, 137-140. 
Volume 157, number 2 FEBS LETTERS July 1983 
[lo] Webb, C.G., Gall, E. and Edelman, M. (1977) J. 
Exp. Med. 146, 923-932. 
[l l] Mukherjee, A.B., Ulane, R.E. and Agrawal, A.K. 
(1981) Amer. J. Reprod. Immunol. 2, 135-141. 
1121 Barlow, P.W. and Sherman, M.I. (1972) J. 
Embryol. Exp. Morphol. 27, 447-465. 
[13] Calarco, P.G. and Epstein, C.J. (1973) Dev. Biol. 
32, 208-213. 
281 
